Schizophreinia Dopamine VTA Hippocampus Stress a b s t r a c t Psychological stress is a contributing factor for a wide variety of neuropsychiatric diseases including substance use disorders, anxiety, depression and schizophrenia. However, it has not been conclusively determined how stress augments the symptoms of these diseases. Here we review evidence that the ventral hippocampus may be a site of convergence whereby a number of seemingly discrete risk factors, including stress, may interact to precipitate psychosis in schizophrenia. Specifically, aberrant hippocampal activity has been demonstrated to underlie both the elevated dopamine neuron activity and associated behavioral hyperactivity to dopamine agonists in a verified animal model of schizophrenia. In addition, stress, psychostimulant drug use, prenatal infection and select genetic polymorphisms all appear to augment ventral hippocampal function that may therefore exaggerate or precipitate psychotic symptoms. Such information is critical for our understanding into the pathology of psychiatric disease with the ultimate aim being the development of more effective therapeutics.
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Psychological stress is a contributing factor for a wide variety of neuropsychiatric diseases including substance use disorders, anxiety, depression and schizophrenia (Nuechterlein and Dawson, 1984; Piazza et al., 1991; Piazza and Le Moal, 1996; McEwen, 2000; Corcoran et al., 2003; Millan, 2003; Thompson et al., 2007b) . The central response to a psychological stressor has been extensively examined with the vast majority of work focusing on the regulation of the hypothalamo-pituitary-adrenal (HPA) axis (McEwen, 2007; Miller et al., 2007) . Thus, upon exposure to a psychological stressor an animal exhibits several physiological and behavioral responses, including an increase in circulating cortisol and sympathetic nervous system activation (McEwen, 2007; Miller et al., 2007) . Although the 'stress response' is an evolutionarily conserved response vital to the survival of a species, the inability to control or escape a stressor can prove to be deleterious. As yet, it has been difficult to pinpoint what aspects of the stress response contribute to disease processes or augmented symptomology; thus, understanding how stress precipitates or exacerbates psychiatric disease is of critical importance. Given the high co-morbidity between stress and neuropsychiatric diseases, it is likely that stressors engage similar neural systems, with one particular region being the hippocampus. * Corresponding author.
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Stress and the hippocampus
The hippocampus is a temporal lobe structure that has a unique role in the integration of declarative and spatial memory processes (Squire and Zola-Morgan, 1991; Squire, 1992) . The hippocampus is a heterogeneous structure that, in the rat, is segregated into dorsal and ventral subregions representing functionally distinct structures (Fanselow and Dong, 2010) . Thus, the dorsal hippocampus, analogous to the posterior hippocampus in primates, is thought to subserve the more cognitive functions of the hippocampus whereas the ventral regions (anterior in primates) are thought to reflect more limbic portions of the hippocampus (Fanselow and Dong, 2010) . Indeed, the ventral hippocampus is thought to be the principle hippocampal area associated with the negative regulation of HPA function in response to psychological stressors (Herman et al., 1992 (Herman et al., , 1995 Herman and Mueller, 2006) . In addition, the ventral hippocampus is not only associated with the stress response, but can also regulate emotion and affect and thus represents a potential site of convergence by which stress could augment symptoms associated with neuropsychiatric diseases. Indeed, alterations in ventral hippocampal structure and function are routinely associated with psychological disorders including schizophrenia (Nelson et al., 1998; Harrison, 1999; Shenton et al., 2001; Heckers and Konradi, 2002; Heckers, 2004) .
As mentioned above, the ventral hippocampus (analogous to the anterior hippocampus in primates) is a principle component of the stress response. Indeed, activation of the hippocampus decreases glucocorticoid secretion in both rat and human (Rubin et 
